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Editorial 


The present report on the State of Environment of Orissa dealing with 
the energy scene is the fourth in the series on the subjects envisaged to 
cover four components, namely, (i) Water Resources, (ii) Atmosphere. 
(iii) Industry and (iv) Energy, at the first instance. 


The first three volumes have already been published and it is gratifying 
to note that they have attracted the attention of many experts and planners 
connected with these areas. Most of them were appreciative of the style 
and content and the reviews received are quite educative. 


Following a general survey of the scene in the power sector in Orissa, 
the report describes in detail the environmental costs of power generation, 
the rural! energy scenario, the problems and prospects of biomass and other 
renewable energy sources. Wherever any definite view has been expressed, itis 
the author's own and not necessarily the official view of the S. P. C. P. Board or the 
State Government, 


In keeping with earlier practice, we have co-opted Shri P. K. Kar, 
Ex-Chiarman, Orissa State Electricity Board and Ex-Adviser-cum-Special 
Secretary to Government of Orissa in the Department of Irrigation & Power, 
as a member of the Editorial Board for this volume. 


We acknowledge the help rendered by the Department of Science, 
Technology and Environment, Government of Orissa. 


EDITORS 
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AUTHOR'S NOTE 


In the fourth volume ot the -‘ State of Environment in Orissa” 
report, | have pointed out the futility of the conventional approach towards 
energy planning and pleaded for an entirely new outlook. The ideas ere not 
new. In fact, many energy experts have said seme or similar things in many 
contexts. | have only articulated them in a single volume and discussed in 


the context of Orissa. 


The views presented in this volume are no doubt controversial like those 
in the previous three volumes. The controversial issues can be resolved 
only through free & frank public debate. This volume, as well as, the 
previous ones are only intended to generate such debates. They should not 
be dismissed as mere “‘drain supervisor’s reports.” 


| welcome remarks and opinions on this report from the enlightened 
readers. in particular, from those who hold different views. 


Besides Sri P. K. Kar and other members of the Editoriat Bosrd, | wish 
to convey my gratitude to Sri G. C. Pradhan, Executive Engineer, OREDA. 
Sri P. K. Das, Executive Engineer, OREDA, Sri T. K. Hazra, Project Engineer, 
OREDA and Sri 6G. S. Padhi, Conservator of Forests who have rendered me 
considerable hetp by the way of providing various informations sought and 
discussions. 


Sd; - 
( R. C. Das ) 
June 5, 1990 
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INTRODUCTION 


To-day the world is facing what is called 
the “energy crisis’. This crisis has two 
dimensions. The commercial energy crisis, 
involving procurement and use of fossil fuels, 
has made the world a play ground of economic, 
commercial and political manipulations, parti- 
cularly after the sixties, following a steep hike 
in petroleum prices by the OPEC countries. The 
non-commercial! or more appropriately, traditio- 
nal energy* crisis, involving biomass and 
animal energy, is a real one and potentially 
more serious because it constitutes a substan- 
tial portion (sometimes exceeding 50%) of energy 
use in the poor third world countries. This, 
although renewable, is being slowly depleted 
due to pressures arising out of the exponential 
growth of population combined with the lack of a 
proper projection of the growth. 


In ceveloped countries, the bulk of commer- 
cial energy is used for domestic, recreational 
and commercial purposes anda comparatively 
lesser fraction is used in industries. In the USA, 
for example, where energy consumption is about 
8 KW per capita, which is the highest in the 
world, industries use only about 50% of the total 
commercial energy produced. The situation is 
different in a developing country. Here the main 
domestic consumption of energy, such as for 
cooking, is from noncommercial sources and 
therefore, industries consume the main bulk of 
the commercial energy produced. 


The third world countries, excluding a few 
like the middle eastern countries, Brunei etc, 
have, in fact, no option but to depend on 
noncommercial sources of energy. The start 
with, most are poor with fossil fuel resources, 
particularly petroleum (Table 1). Secondly, the 
Subsistence level of existence of a large majority 
of population necessarily demands the use of 
muscle power and other power sources which 
can be “‘picked’’ without any cost. 


TABLE 1 


Energy Reserves in Various Regions 
of the World [7] 


(as percentage of the total) 


Region Coal Petro- Gas Hydro- 
leum potential 
res 
Africa 3 14 9 20 
Asia 
(without China) 3 2 2 13 
Canada 1 1 5 5 
China 14 2 2 13 
Latin America — 8 3 13 
Middle East — 55 16 — 
Ocenia 4 — 11 2 
USA 31 6 12 11 
USSR & 
E.Europe 23 8 28 11 
W. Europe 21 3 7 7 
Rest — 1 5 5 
Tota! 100 100 100 100 


ol ea ie es ee is 
* The term “commercial energy” refers to energy derived from fossil fuels (coal, petroleum and 


natural gas), hydro-energy and nuclear energy. The traditional! energy sources in the rural 
areas such as firewood, agricultural and forest residues, animal dung, sun rays, animal power 
etc are, in general usage, considered as ‘‘noncommerciat", although some of these sources are 
strictly speaking commercial in nature as they are also bought and sold in the market, at least 


partially. 
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itis an 
ultimate 


Energy has a dichotomous role. 
ultimate resource, as well as, an 
source of pollution and environmenta! degrada- 
tion. Therma! power plants, not only release 
toxic substances like suiphur dioxide and nitric 
oxide (alongwith particulate matters) into the 
atmosphere resulting in acid rain and photo- 
chemical smog formation, also contribute 
to a very large extent to greenhouse globa! 
warming by increasing of carbon dioxide level! 
inthe atmosphere. They also cause pollution 
of water. Large volumes of flyash and bottom 
ash generated in coal based thermal power 
plants pose problem of solid waste disposal! and 
consequential soil pollution. Hydro-power isa 
“clean energy” in the sense that almost no 
pollution is caused during its generation, but 
such projects have a serious impact on environ- 
ment for which they are subject of considerable 
controversy to-day. Hazards of nuclear power 
stations have been well-experienced in the 
Chernobyl (USSR) and the Three Mile island 
(USA) accidents. Till to-day, no fool-proof 
method of disposal of nuclear wastes has been 
developed. 


The energy demand in the State and the 
Country and in fact, in the whole world, is 
increasing in such a fast rate that developed 
countries are searching for jow energy techno- 
logies. The energy-intensive, as well as, grossly 
polluting industries, are slowly being transferred 
to midd!e level industrial countries. To-day, for 
exampie, aluminium smelters which are costly 
and power-intensive, are coming up in countries 
like india, Jamaica, Indonesia etc. rather than 
in the USA, Japan or the EEC countries. Not 
many years back, the per capita consumption 
of energy was considered to be a measure of 
well-being which, of course, is no more appro- 
priate in the changing circumstances. Sweden 
nas much larger per capita GNP and much jess 
per capita energy consumption than the USA. 
Thus, it is possible to have a development 
mode!, suited to a country’s specific needs, 
without putting excessive demand on energy. 


If this is so, third world countries can and 
should mode! their development programmes 
to make minimum demands on energy, parti- 
cularly the nonrenewable forms. The use of 
renewable form of energy like the biomass, 
solar energy, wind energy etc, plentifully availa- 
bie but «low grade’ jin nature, because of 
constraints of technology for conversion from 
their natural forms to usable forms, needs to be 
developed and given due importance in our 
project portfolios. Overemphasis on commercial! 
and nonrenewable energy has only resulted 


in an ever increasing gap between the supply 
and the demand. 


POWER SECTOR—A CASE OF 
INCREASING DEFICIT 


Power Scenario Upto 2000AD 


The power sector in India has all along 
received special attention since planned 
development of economy was initiated in 1950. 
While the total installed capacity of alti utilities 
(excludes power from the captive power genera- 
tion units of individual consumers which are 
not sold) in the country is likely to register a 
neariy eleven fold rise between 1961-62 to 
1994-95, the growth in Orissa will remain around 
ten times (Table 2;., A perusa! of Table 2 shows 
that the spurt in power generation activity in the 
State which was observed in the early period 
of our developmental programme (upto the end 
of tre 4th Five Year Plan} got slackened 
subsequently in comparison with the national! 
standard. The status of power generation in 
Orissa as on August 1989 is given in Table 3. 
The actual power generation in alt! preceeding 
years had been even iess than 50% of the 
installed capacity. in this context. serious 
consideration should be given to the generally 
poor plant load factor in the thermal piants 
which perhaps reflects improper choice of plants 


and machinery or inadequate maintenance. 
The annual plant load factor (thermal), estimated 
in the year 1986-87 was only 31.7 in Orissa 
against the national figure of 53.2. OCrissa’s 
position was second from the bottom [5]. 
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TABLE 2 
Growth of Power Capacity of All Utilities in the Country and the State [2,4] 


Installed Capacity Installed Capacity at the Annuat Compounded 

Plan Period inthe Plan in All End of the Plan (MW) of Growth Rate of Al! 
Utilities (MW) All Utilities (Considering Utilities 
Retirement) 

India Orissa India Orissa India Orissa 
3rd Plan 4,520 147 9,027 304 14 14 
(1961-66) 
3 annual plans 4,120 187.5 12,957 491.5 12.8 18 
(1966-69) 
4th Plan 4,579 182.5 16,664 674 5.2 6.5 
(1969-74) (256.17) 
5th Plan 10,202 240 26,680 914 6.9 6.5 
(1974-79) (388.03) 
Annual Plan 1,799 — 28,448 914 6.7 — 
(1979-80) (323.16) 
6th Plan 14,226 220 42,440 1,134 9.3 4.5 
(1980-85) (461.721 
7th Plan (Target) 22,245 483.5 64,685 1,617.5 8.8 7.5 
(1985-90) 
8th Plan (Anticipated) 38,000 1,570* 1,02,685 3,187.5 9.5 14.5 
(1990-95) 

* Only approved and ongoing schemes 
Values in the parentheses give total average generation (MW) 
TABLE 3 
Existing Power Projects in Orissa [4,6] 

Generating Station “ Installed Peaking Energy Year of 


Capacity (MW) Capacity (MW) Capacity (MU) Commissioning 
eee Oe ee PA Cop cD A OSE aes a SE eS 


Machkund Hydroelectric (Orissa Share) 34 50 351 1955 
Hirakud Hydroelectric 

(Stage I) at Hirakud 198 

Hirakud Hydroelectric 171 1,050 1956 
(Stage Ii) at Chiplima 72 

Balimela Hydroelectric 360 310 1,183 1973 
Rengali Hydroelectric (Stage |) 100 87 526 1985 
Upper Kolab Hydroelectric 160 138 554 1988 
Rengali Hydroelectric 50 — — 1989 (Aug) 
Talcher Thermal (Stage 1) 250 152 720 1967 
Talcher Thermal (Stage tl) 220 134 1,000 1982 
Total : 1,444 1,042 5,384 


Note : 1 U = I KWH. Peaking capacity of all hydrostations, except Hirakud, kept at 86.5%. 
Hirakud peaking capacity kept at a low level! for varying heads. 
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At present there exists a serious gap sanctioned schemes which will be commissioned 
between the supply and demand position. This during 8th and 9th plans including those under 
is likely to increase in the coming decades as the central sector (Orissa’s share). The projects 
per the study made by the Central Electricity alongwith their installed and firm capacities 


Authority (CEA) (Vide Table 4). This estimate is are enumerated in Table 5. 
based on the ongoing projects and the new 


TABLE 4 


Power Supply and Demand Position in Orissa as per 
13th Power Survey by the CEA [4] 


Year Average Demand (MW) Peak Demand (MW) 
Requirement Availability Requirement Availability 
1989-90 1,271 722 1,956 1,256 
1994-95 2,706 1,507 3,283 2,596 
1999-2000 3,706 1,868 5,532 2,900 
TABLE 5 


Additional Power frcm Ongoing and Sanctioned Projects from 
1939-90 AD to 1999-2000 AD [4] 


Power Station During 1989-90 During 8th Plan During 9th Pian 
Installed Firm Installed Firm installed Firm 


State Sector 


Hirakud Stage III (hydro) 37.5 13.2 = = = = 
Rengali Stage I! (hydro) 100.0 20.5 50.0 5.0 — — 
Upper Kolab (hydro) 80.0 26.5 80.0 i = 
Upper Indravati (hydro) — — 600.0 225.0 = = 
Potteru Small (hydro) — — 6.0 5.0 


lb Thermalt == — 840.0 411.0 
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Power Station 


Central Sector (Orissa Share) 


Farakka Stage il 

(12.54 of 2 x 500 MW) 
Talcher Super thermal 
(34°% of 2x 500 MW) 
Kahalgaon Superthermal 
(12.5% of 4x 210 MW) 
Ranjit Hydel Scheme 
(13.5%, of 3 x 20 MW 
Koel-Karo Hydel 

(13.54% of 710 MW) 
Kahalgaon Extn. 

(12.54 of 2x 500 MW) 
Talcher Superthermat Extn. 
(344% of 2 ~ 500 MW) 

New National Thermal Power Corp Project 
(344 of 2x» 500 MW) 
Farakka Unit Vi 

(12.54% of 1x 500 MW) 

North Karanpura 

(12.5% of 1x 500 MW) 


An working Group was appointed by the 
Government in 1988 to advise measures for 
augmentation of power so that shortage is 
eliminated as early as possible. The Group in 
its report submitted towards the latter part of 
the year recommended time-bound implementa- 
tion of several power projects to eliminate 
shortage by 2000 AD. in order to achieve the 
above target of power generation and the 
consequent execution of transmission and 
distribution network at 50% of generation cost, 
an investment of rupees 5,000 crores in the 8th 
Plan and rupees 4,900 crores in the 9th Plan 
totalling to rupees 9,900 crores at 1989-90 prices 
would be needed. If, escalation at 8% per annum 
and interests on public borrowing are taken in- 


5 


During 1989-90 


Installed Firm 
Ota OOO eee eeepc nearer tee 


During 9th Plan 
installed Firm 


During 8th Plan 
Instatied Firm 


— 125.0 64.5 es = 

— 340.0 126.0 — 81.0 
== 100.0 45.0 ee = 

— 8.0 3.0 — — 

— — — 96.0 29.0 
— 62.5 — 125.0 76.0 
oo — es 340.0 207.0 
— — — 340.0 207.0 
— — — 62.5 38.0 
as — 62.5 38.0 


to consideration, the figure may reach as high 
as rupees 20,000 crores (3). Such a massive 
investment in the coming one decade does not 
seem feasible. in other words, we are most 
likely to experience power crisis in a more acute 
Jorm than at present till the end of the century 
and perhaps beyond. 


Consumption by Industrial Sector 


As already described earlier, the bulk of 
power (commercia! energy) generated in the 
developed countries is used tor domestic, 
commercial and recreational purposes and a 
lesser proportion is consumed by industries in 
spite of a much higher level of industrialisation. 
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The consumption of electric power from al! 
utilities by the industrial sector has decreased 
from about 72%, of the available power in india 
in 1950 to about 52.5% in 1986-87. The consump- 
tion in the agricultural sector has increased 


from about 3% to about 20.7% during the same 
period. In the case of Orissa, the industrial 
consumption has gone down from above 90% in 
1961-62 to about 70.6% in 1986-87 (vide Table 6). 


TABLE 6 


Consumption Electric Power from Utilities by Different Sectors in 1986-87 [2] 


Sector Energy Sold in MU Percentage to Total Sale 
All Utilities Orissa State All Utilities Orissa State 
in India Elec. Board in India Elec. Board 
Household and commercial 27,235 515 20.01 13.5 
Industrial 71.496 2,705 52.53 70.6 
Agriculture 28,218 167 20.7 4.35 
Other miscellaneous 9,132 445 6.76 11.55 
Total 1,36,081 3,832 100 100 


This does not, however, reflect the ground 
reality adequately. Some of the industrial plants 
in the large sector have captive power plants, 
coal, oil or diesel operated, in order that they 
do not depend on the uncertainities of power 
supply from the grid, notwithstanding the fact 
that production of power from small captive 
power plants (CPP’s) is costly compared to grid 
power and their are operating problems in 
operating the CPP’s in parallel with the grid. At 


present, the industrial sector in Orissa has an 
installed capacity of about 845.8MW of power 
in their captive plants ( Table 7) and some of 
these are contributing substantially, e.g., CPP 
of the NALCO, to the State grid since the 
last 2-3 years. Of course, in most industries, 
diese! generators are kept as stand-by arrange- 
ments to operate during grid power failures, but 
it is quite a costly proposition to operate them 
for any lengh of time. 
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7 
TABLE 7 i 
Captive Power Plants Belonging to Industries in Orissa [7] 
Name of the Industry 


Power Installation (MW) 


In operation 


1. NALCO, Angu! 4 x 120 = 480 (thermal) 

2. RSP, Rourkela 125 4+ 2 x 60 = 245 (thermal) 

3. FC I, Talcher 28.35 (gas turbine) 

4. NALCO, Damanjodi 20 (thermal) 

5. Orient Paper Mill, Brajara; Nagar 19.7 (thermal) 

6. Kalinga iron Works, Barbi! 12 (thermal & waste-gas 

operated) 

7. Straw Products Ltd, Jaykaypur 2 x 4 = 8 (thermal & diesel) 
8. Orissa Cement Ltd, Rajgangpur 8 (diesel) 

9. Paradeep Phosphate Ltd, Paradeep 5.76 (diesel) 
10. Orissa Synthetics Ltd, Dhenkanal 5.46 (diesel) 


11. Orissa Textile Mill, Choudwar 

12. Titagarh Paper Mill, Choudwar (closed at present) 
13. Belpahar Refractories, Belpahar 

14. Bargarh Sugar Mill, Bargarh 

15. NICCO Orissa, Baripada 

16. Aska Co-operative Sugar Mills, Aska 

17. Orissa industries 


2.69 (thermal) 
2.50 (thermal) 
2.00 (diesel) 
1.50 (diesel) 
1.35 (diesel) 
1.32 (thermal) 
1.17 (diesel) 
( 


18. FACOR, Bhadrak 1.03 (diesel) 
Total : 845.83 
Under Construction/Planning 
1. NALCO, Angul 120 (thermal) 
2. Indian Charge Chrome, Choudwar* 108 (thermal) 
3. NALCO, Damanjodi 2 x 18.5 = 37 (thermal) 
4. Paradeep Phosphate Ltd, Paradeep 32 (thermal) 
5. Sewa Paper Mill, Jeypore (closed at present) 5.86 (thermal) 
6. Straw Products Ltd, Jaykaypur 5.40 (thermal) 
7. Mangalam Timber Ltd, Nowrangpur 3.2 (diesel) 
8. IDCOL, F C Plant 9.5 (diesel) 
9. FACOR, Bhadrak 24.0 (diesel) 
10. OMC Alloys Ltd 17.0 (diesel) 
11. Indian Aluminium Co, Hirakud 60.0 (thermal) 
12. East Coast Fertilisers & Chemicals, Kalma 0.09 (diesel) 
Total : 422.05 


* Already gone into production at the time of printing. 
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Consumption in the Rural Sector 


Orissa can be described as a state of 
villages. it is the fourth largest state of the 
country in respect of the number of villages. 
The number of inhabited villages for the first six 
states are as follows [8]. 


1. Uttar Pradesh 1,12,561 villages 


2. Madhya Pradesh 70,883 
3. Bihar 67,566 
4. Orissa 46,992 
5. West Bengal 38,074 
6. Maharastra 35,778 


As a part of the national policy of electri- 
fication of villages, the Government of Orissa 
has taken up the work of rural electrification for 
the last 27 years. The Rural Electrification 
Corporation was set up by the Government of 
india in 1971 to provide financial assistance to 
the State Electricity Boards for the purpose. In 
terms of the number of villages electrified, 
Orissa occupies fifth position in the country. 


Out of the total 46,992 villages in the State, 
29,186 numbers (62.14) have been electritied by 
31.3.89. This is 4.3 times that of Haryana and 
24 times that of Kerala which have achieved 
10C¢ electrification of villages. 8,128 number 
of tribal villages (44%) have been electritied in 
the process [8]. 


Rural electrification is a costly venture. 
On an average, the State Electricity Board 
spends about rupees one lakh on electrifying a 
village. This money is borrowed at an average 
rate of interest of 10% per annum. Assuming that 
there are about 20 consumers in a village, which 
is a reasonable assumption, the annual revenue 
earning will be of the order of Rs. 840/-, but if 
depreciation and Oj/M costs (@ 6% per annum are 
taken into account, the loss incurred by the 
Board in rural etectrification is about Rs. 6,600/- 
per village. In a similar calculation, the Board 


incurs a loss of about Rs. 1,200/- per harijan 
bustee electrified [8]. These losses will be 
reduced if the number of consumers in the 
village increases and the pattern of energy use 
changes more in favour of agriculture, commerce 
and rural industry, that is, if the economic 
condition of the villagers improves resulting in a 
more viable demand. 


Another important rural activity requiring 
electricity is the energisation of lift irrigation (L!) 
pumps. Groundwater utilisation in Orissa is, 
as such, very poor compared to other states in 
the country. Groundwater irrigation, in the 


opinion of many experts, is superior from 
economic and ecological points of view 
to surface irrigation [9]. Hence, installation 


of LI pumps and their energisation needs 
to be given special priority for rural! develop- 
ment. Ll irrigation assumes special importance 
during drought years and in fact, it was exten- 
sively used during the drought year of 1987-88. 
As per the figure available, as on 31.3.86, the 
number of Li pumpsets energised was 32,617 
(34,817 by 31.3.87) out of the estimated 5 lakhs 
of pumpsets that are feasible for electrification. 
in the State of Punjab, where the green revolu- 
tion .has been successful, 4,40,950 number of 
pumpsets were energised out of the total 
feasible number of 5 lakhs (same as Orissa) by 
31.3.86 [6]. 


The State Government pays subsidy to the 
State Electricity Board for losses incurred in 
rural electrification work as governed by the 
rules under which the Board receives IDA 
credits from the World Bank. Similarly, the 
Board also receives Lt! subsidy for energisation 
of pumpsets. Tables 8 and 9 give the yearwise 
figure of rural electrification and subsidy 
received by the Orissa State Electricity Board 
(OSEB) from the State Government. The huge 
amounts due from the State Government has 
recently been paid to the OSEB by way of book 
adjustment against the amount payable by the 
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Board to the State Government as interest on 
various capital assets transferred to the Board 
from the Government. Thus, the cash resources 
of the Board have hardly improved to enabte 
them to adopt newer strategies of investment 
and development. Jt appears that the State 
Government and the State Electricity Board 
do not seem to be in a sound financial! position 
to pay their dues to each other and help each 


other towards a faster pace of development. 
Itis not clear why this sort of adjustment is 
found necessary when the gap between the 
legitimate cost of power supply in the villages 
and the generation of revenue should normally 
be covered by the subsidy available through the 
IDA credits, unless there are some major 
accounting or administrative difficulties which 
should be tooked into. 


TABLE 8 


Year-wise Progress of Village Electrification and Energisation of Pumpsets [8] 


ee a ee ee ee eee rr i 
No. of Pumpsets 


No. of Inhabi- No. of No. of Harijan 
Year ted Villages Hamlets Bustees Energised 
Electrified Electrified Electrified 
ee eer eee ee le ee ee ee 

Upto 1970-71 1,580 294 — 712 
1971-72 2,030 258 — 357 
1972-73 2,367 501 — 1,148 
1973-74 2,100 164 12 (upto 73-74) 542 
1974-75 2,051 180 4 756 
1975-76 1,379 170 7 1,009 
1976-77 1,554 130 23 904 
1977-78 1,100 102 31 999 
1978-79 1,407 113 12 2,839 
1979-80 1,663 89 35 3,692 
1980-81 1,573 148 38 3,236 
1981-82 1,226 67 426 2,929 
1982-83 1,250 36 504 3,777 
1983-84 1,240 36 572 3,491 
1984-85 1,242 44 305 3,611 
1985-86 1,141 55 455 2,615 
1986-87 1,392 34 363 2,200 
1987-88 1,520 39 295 3,215 
1988-89 1,371 105 480 4.377 
Total : 29,186 2,565 3,562 42.409 


pe Oe CD 
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TABLE 9 


Subsidy Due and Paid Towards Rural Efectrification [8] 


({ in Lakhs of Rupees ) 


Year Subsidy Claimed Actual LI! Subsidy Actual LI 

by OSEB for Receipt from Receivable from Subsidy 
RE Loss Govt. Govt. Received 
re Prag Aaa a Oe re 

1971-72 90.0 90.0 

1972-73 190.0 102.51 

1973-74 320.0 170.0 

1974-75 500.0 320.0 

1975-76 670.0 417.0 

1976-77 690.0 500.0 

1977-78 340.0 500.0 

1978-79: 460.0 360.0 82.96 ae 

1979-80 620.0 — 143.76 —— 

1980-81 580.0 — 220.85 62.83 

1981-82 — — 195.51 60.00 

1982-83 880.0 — 264.39 60.00 

1983-84 750.0 — 244.37 60.00 

1984-85 1,161.0 — 469.43 12.00 

1985-86 1,252.0 — 523.00 11.00 

1986-87 1,471.0 — 329.80 19.00 

1987-88 1,670.0 — 557.00 225.00 

1988-89 1,700.0 — 783.80 225.00 

Total: 13,344.0 2,460.0 3,814.87 734.83 


OOD OO OOO NO 


Transmission and Distribution Loss 


To add to the problems of serious shortfall 


drawn to very distant places, the T & D loss 


is much less than in India. 
The T & D loss in Oriss 


be 23% in the year 1986-87 


a was estimated to 
(national 


in electricity production, the loss of power due 
to transmission and distribution losses (T&D 
loss ) is very high in our country. It is estimated 
that the T & D loss in India, including energy 
theft, is of the order of 20% which is one of the 
highest in the world. Evenin a large country 
like the USSR, where transmission lines are 


figure 
19.94%) which was one of the highest in the 
country with only Jammu and Kashmir (35.54), 
Gujarat (24%) and Rajasthan (23.94%) exceeding 
the figure. Meghalaya had the lowest T & D loss 
(10.4%). Even a large state like Maharastra had 
only 14.54 loss [5]. 
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It can be well-imagined that if the T&D 
loss is reduced, it can go a long way in solving 
our energy crisis because energy saved is as 
good as energy produced. 


What is the cause of this loss of energy ? 
Is it due to overloading of the transmission lines 
or due to energy theft ? It is well-known that 
quite a good number of individual consumers 
tamper with the electric meters, sometimes in 
connivance with the meter readers, to get 
lower meter readings. Also in rural areas 
(sometimes even jin the urban areas), the 
electric current is tapped from transmission 
lines by the use of ‘hooks’. The energy theft 
of this type is not energy loss because the stolen 
energy is actually used, though the corres- 
ponding revenue benefit is not derived by the 
Electricity Board. Further, the energy stollen is 
actually much less than the energy lost due 
to everloading during transmission and distri- 
bution. The energy loss due to overloading is 
proportional to the square of the current 
density (12) and to the resistance of the 
conductor (R). Adequate investments were not 
originally made in the trasmission and distribu- 
tion network for financial and other reasons, as 
a result of which, in the subsequent years, with 
the growth of demand, the lines became over- 
loaded beyond their capacity. Upgradation of 
the transmission and distribution network 
for high demand areas is as important as power 
generation in the overall energy planning 
strategy. 


Conclusion : 


The forgoing discussions clearly point out 
the following tacts. 

— There is a serious power commercial) 
shortage to-day which is more likely to 
increase in the coming decade. 

— The actual power production is much less 
than that expected from the installed 
capacity. 


— Transmission loss of power is very high 
indicating deficient transmission and distri- 
bution system. 


— Over-dependence on hydro power without 
sufficient thermal! back up affects power 
availability, particularly in drought years. 

— Rural electrification programmes suffer due 
to constrains of financia! resources. 


Now how does one go about in such a 
situation ? Power supply from the general 
utility to the domestic (including rural} and 
commercial sectors should have priority over 
the industrial sector because direct welfare to 
the people is provided by the former. Even in 
economic terms, the return is more in providing 
energy for domestic and commercial use taking 
into account the productive, but often ignored, 
contribution by the domestic activities in a 
family, apart from the fact that the return is 
more evenly distributed. This is not to say 
that the industries should be allowed a natural 
death through energy starvation. The industrial 
Sector can generate energy for its own require- 
ment—perhaps more economically because of 


better management practice. If necessary, 
power generation for industrial use may be 
privatised. Granting industrial licenses for 


captive power plants to large industries adopted 
in recent years is a step in the right direction 
and this policy should be more vigorously 
implemented in future years. Most of the 
medium and small scale industries cannot 
afford to generate power economically. But 
power plants can be established on commercial 
basis for clusters of such industries as existing 
in industrial estates. 


Itis also clear that mere capital investments 
in power production will not be sufficient to 
mitigate the serious power Crisis. Investments 
in the transmission and distribution network is 
equally important. Frequent power interruptions 
and chronic low voltage are quite damaging to 
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plants, machineries and equipments belonging 
to the consumers. No estimates are available 
of such damages in financial terms, but it is 
expected to be substantial. India is to-day 
perhaps one of the largest producers of voltage 
stabilisers and small diesel power generation 
sets in the world. 


ENVIRONMENTAL COSTS OF 
POWER GENERATION 


The Greenhouse Effect 


The main environmental! problem of power 
generation of global concern, is the greenhouse 
ef/ecr. Carbon dioxide, which is the main product 
of combustion of fossil fuel in therm.al power 
plants, is the most abundant greenhouse gas in 
the atmosphere. Such a gas absorbs the 
scattered infra-red light—scattered from the 
sunlight by the earth's surface—and gets 
warmed. Consequently, the temperature of the 
atmosphere rises causing far-reaching distur- 
bances in the global climatic pattern and the 
hydrological cycle, slow rise of the sea level 
etc. The greenhouse effect is more elaborately 
described in Volume I! of the State of Environ- 
ment of Orissa report {/7]. While the control of 
other greenhouse gases like the chtorofluoro- 
carbons (CFC's) is being planned in various 
international conventions, no action seems to 
have been contemplated for the control of 
carbon dioxide. 


Water, Air and Soil Pollution by 
Thermal Power Plants 


Therma! power plants are regarded as air, 
water and soil polluting industries. Combustion 
of fossil fuel in the plants generates flyash, 
oxides of sulphur and oxides of nitrogen as air 
poliutants. Flyash is formed if coal is used as 
fuel as the latter contains a good proportion of 
silica as ash. Sulphur dioxide is formed by the 
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oxidation of 


sulphur present in coal and 
petroleum during combustion. Oxides of nitrogen, 
mainly nitric oxide, are invariably produced in 
trace quantities by the reaction between 
nitrogen and oxygen of the atmosphere as a 
side reaction in any high temperature combus- 
tion process. Flyash present in the atmosphere 
as suspended particulate matter (SPM) is a 
Nuisance and the cause of many bronchial 
disorders. Oxides of sulphur and nitrogen 
undergo photochemical oxidation in the atmos- 
phere to be eventually converted to sulphuric 
acid and nitric. acid respectively. These acids, 
when washed by rain, make the rain water 
acidic, which is highly injurious to vegetation. 
Acid rain is not necessarily caused at the place 
of the emission of oxides of sulphur and 
nitrogen. These emissions are very often 
carried away to very long distances, before 
precipitating as acid rain, depending on the 
metereological conditions. Oxides of nitrogen 
are also responsible for what is known as 
photochemical smog formation in the urban 
atmosphere. This kind of smog is a result of 
reactions in the atmosphere initiated by nitric 
oxide and contains many secondary toxic 
pollutants. However, the main Sources of 
emission of oxides of nitrogen are automobile 
exhausts. These contribute much more to 
atmospheric nitric oxide than the thermal 
power plants. 


Indian coal has generally a very high ash 
content; as high as 40-45% in some places. The 
emission from coal fired boiters is, therefore, 
expected to contain a large quantity of flyash 
unless adequate method of control is provided. 
The commonest and by far the best method for 
particulate emission control is the installation 
of electrostatic precipitators (ESP’s) in the 
boiler stacks. The efficiency of control of 
particulate matters in the emission can easily 
be more than 99.5%. The flyash collected by the 
ESP, as well as, the leftover bottom ash, after 
complete combustion of coal, nearly totals the 


Digitized by srujanika@gmail.com 


ash content of the coal used. The flyash and 
the bottom ash are carried in pipes as slurry 
(wet disposal) or in lorries (dry disposal) to the 
disposal sites which mostly consist of large dug 
out ponds called the ash ponds. Wet disposal 
is the most common method of disposal. The 
slurry is allowed to settle in the ash pond and 
the supernatant clear liquid is discharged to a 
nearby stream. If settlement of the ash in the 
ash pond does not take place to the desired 
extent, the final wastewater discharged to the 
Stream contains suspended solids (SS) beyond 
the permissible limit, which causes water 
pollution. Dry disposal of flyash is favoured 
where itis quickly removed from the disposal 
site for further use. 


Indian coal (except from Assam) has fortu- 
nately a less sulphur content. Control of sulphur 
dioxide in the emission of thermal power plants 
can be exercised by installing desulphurisation 
units with the boilers. This becomes unecono- 
mical unless the boiler size is large. In India, 
the sulphur dioxide control is generally done by 
increasing the stack height so that greater 
dispersion and dilution is ensured. (In this way, 
the pollution load is not decreased but the 
environmental impact is less. 


Table 10 gives the standards laid down for 
thermal power plants by the Central Pollution 
Control Board in terms of particulate emission 
and stack height. 


TABLE 10 
Standards for Thermal Power Plants 


(a) Particulate Emissions 


Total Particulate Matter 
(mg,/Nm3 ) not to Exceed 


Plant Capacity 
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(b) Sulphur Dioxide Emission Control 


Boiler Size Minimum Height (m) 
re 

Less than 200MW As per formula H- 14Q0.3 

200—500MW 220 

500MW or more 275 


H --Height in metres, Q - Quantity of coal 
consumed in kg/hr 


Protected Area Other Area 


Less than 200MW 150 600 (old piant) 
350 (new plant) 
200MW or more 150 150 


With this background information, let us 
now discuss the environmental impacts of the 
exisiing major thermal power plants in the 
State. 


Air Pollution. The only thermal power plant 
belonging to the Orissa State Electricity Board 
(OSEB) is situated at Talcher—the Talcher 
Therma! Power Station (TTPS). It has an installed 
capacity of 470MW. Besides, Captive Power Plant 
(CPP) belonging to the National Aluminium Com- 
pany (NALCO) is sutuated in the nearby town of 
Angul! which has an installed capacity of 480MW. 
Thus, in the Angul—Talcher area, there is a 


total of 950MW installed power generation 
capacity. Assuming about 60% production of the 
installed capacity, about 570(say 600) MW oft 


electricity, on an average, is generated in the 
area. The coal consumed for the purpose is 
2.39 millon tons per annum (im 0.8kg of coal for 
1 unit or KWH of power). Assuming 407 ash 
content in coal, the flyash and bottom ash 
generated in the area is about 0.96 million tons 
(or 2600 tons daily) per year. About 805 of the 
ash generated in the power plants is released 
through the stacks as flyash if dust collection 
devices like ESP's are not provided. The 
consequent magnitude of air pollution in terms 
particulate matters alone can be easily imagined. 


The TTPS, in its first phase established long 
time back, two siacks (height 60.05m) 
attached to four boilers. The four boilers 
originally had ESP's provided for them. But 
these ceased to function soon after their 
installation. In the second phase of the plant, 
the two borilers attached to a single stack 


has 
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{height 125m) are provided with ESP's. However, 
ESP's have been installed in the four old boilers 
very recently only after long and continued 
pressurisation by the State Pollution Control 
Board and following many complaints and writ 
petitions in the High Court. in other words, the 
TTPS was causing serious air pollution in the 
area almost right from its inception till recently. 


The captive power plant of the NALCO has 
three stacks (150m height) and four boilers with 
ESP's, Hence the contribution of this plant 
towards the air pollution in the Angul—Talcher 
area can be said to be much less. 

The Steam Generation Plant of the Fertiliser 


Corporation of India (FCI) also causes consi- 
derable air pollution. Its boiler uses coal as 


under installation. 
height of 80m only. 


The stack of the plant has a 


The State Pollution Controt Board is regu- 
larly monitoring the ambient air quality in 
Angul-Talcher area with respect to three major 
parameters, i.e., suspended particulate matters 
(SPM), sulphur dioxide, oxides of nitrogen (NOx). 
The monitoring is done on a 24-hour basis with 
8-hour average. Figure 1 shows the monthly 
average values of the SPM concentration in the 
ambient air near the TTPS township for two 
periods when the ESP’s in the four old boilers 
were not installed and after installation of the 
same respectively. itis clear that the installa- 
tion of ESP’s has made the atmosphere 
considerably cleaner but not to the full desirable 


tuel and has no ESP. However, an ESP is now extent. Figure 2 shows the concentration of 
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Fig. 2 


SPM, sulphur dioxide and NOx (monthly average 
value) in the ambient air near the NALCO 
township. Since the boilers of the power plant 
of NALCO have ESP's, the atmosphere near the 
plant has much less particulate matters than 
near the TTPS. The sulphur dioxide and the 


Oct 89 


Concentration of SO, & NO in ug/M 
(Monthly Average) 


Nov 89 
Dec 89 
Jan 90 
Feb 90 
Mar 90 


NOx levels in the atmosphere in the NALCO 
township remain more or less within the 
standards prescribed for the ambient air 
(Table 11) for most part of the year but cccasio- 
nalty sulphur dioxide level seems to go up. 
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The sulphur dioxide and NO, levels in the 
atmosphere of Angul—Talcher area remained 


more or less within the standards prescribed for 
ambient air (Table 11) for most part of the year. 


TABLE 11 


Standards Prescribed by the Central Pollution Control Board for Ambient Air 


(Concentration limits not to exceed microgram/cubic metre) 


Area Category Suspended parti- Sulphur NOx Carbon 
culate Matter (SPM) Dioxide Monoxide 
Greate ete eet peepee eee ere 
Industrial and mixed use 500 120 120 5,000 
Residential and rural! 200 80 80 2,000 
Sensitive 100 30 30 1,000 


The Rourkela Steel 
produced thermal! power through its Captive 
Power Piant (CPP). The power plant was 
constructed in two phases. The CPP (Phase I) 
with an installed capacity of 245MW has 
6 boilers (out of which 4 are oil and gas fired) 
and 3 stacks (height 30.5m). These boilers had 
no ESP earlier. One ESP is, however, now 
under installation. The CPP (Phase ll) ot 
installed capacity of 125MW has ESP's inits 
4 boilers and 2 number of stacks having 
recommended heights. Monitoring of ambient 
air in the Rourkela township has not been 
regularly done. But the few measurements done 
by the State Pollution Control Board indicate 
that the SPM and NO, levels are sometimes 
above the prescribed limit. But here it may be 
pointed out that the atmospheric pollutants, 
including the SPM, in Rourkela are contributed 


more by other plants of the steel complex than 
by the CPP. 


Plant (RSP) also 


Another power pliant in the private sector 
has come up since more 
Choudwar, Cuttack District (Indian Charge 
Chrome Ltd, Choudwar). Its boilers have ESP’s 
but the 4 stacks have of height 50m each which 


than a year at 


are much shorter than the prescribed heights. 
This has happened because of certain restric- 
tions about heights of structures in the area 
due to the presence of an air field belonging to 
the Defence Department close to the plant. 


As already mentioned, control of sulphur 
dioxide pollution by thermal power plants is 
done by (i) maintaining heights of stacks above 
prescribed limits (to ensure proper dispersion) 
or (ii) installing appropriate desulphurisation 
plants. Desulphurisation plants have not been 
installed in any of our thermal power plants 
which are not very large in size. Also as 
previous discussions would reveal, the stasks in 
many cases are of shorter heights than is 
considered desirable. But as yet the phenome- 
non of acid rain has not been experienced in 
the State. Even in the Rourkela town, where 
sulphuric and nitric acid plants exist, the rain 
water is nonacidic as per the findings of the 
Scientists of the Regional Engineering College, 
Rourkela [72]. In fact, acid rain is not prevalent 
in India, except perhaps in Small pockets, 
mainly due to the neutralising effect of the high 
level of soil dust, flyash and other alkaline 
particulate matters in the atmosphere [7/3]. 
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Water Pollution. Thermal power plants use 
a large volume of water for cooling for which 
such plants are generally located near large 
water bodies. The blowdown of the cooling water 
may raise the ambient temperature of the water 
body to which it is discharged which is 
detrimental to the aquatic ecology. Besides, 
the cooling water may contain pollutants like 
oil and grease and anti-corrosion agents. These 
problems can easily be taken care of. 


Serious water pollution problem can arise if 
the flyash of the coal is carried as slurry and 
discharged into a river. The Slurry is generally 
detained in an ashpond where the ash settles 
and the clear supernatant liquid is allowed to 
flow into the river in order to prevent water 
pollution. If, however, the ashpond is inadequa- 
tely sized or designed, the overflow water 
contains suspended solids in excess of the 
permissible limit of 100mg/lit, causing water 
pollution. 


The Talcher Thermal Power Station did not 
have any ashpond till very recently and the ash 
was directly discharged into a rivulet called 
Nandira which joins river Bramhani. The industry 
has, however, completed the construction 
of an ashpond over an area of 36 acres witha 
dug-out area of 19 acres. The ashpond is 
grossly undersized and will not last even a few 
years. Another 200 acres of land is being 
acquired for the excavation of a larger pond. 


The FCI, Talcher had a few lagoons and 
polishing ponds. Most of these were under- 
Sized and silted. Their excavation work has 
been done in recent years and some more 
lagoons constructed. All these patch works 
have not been able to reduce the water pollution 
by any appreciable degree. The industry is 
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trying to acquire more iand for lagoons and 
ponds. The pollutants discharged by the FCI 
are flyash, oil and tar from the coal! used, 
ammonia etc. These pollutants finally go to 
Bramhani river through the rivulet to which the 
effluent is discharged. 


The Captive Power Plant of the NALCO has 
constructed a large ashpond over an area of 
820 acres. But the dark coloured wastewater 
emanating from the coal handling plant conti- 
nues to be water polluting. The overtiow of the 
ashpond containing Some suspended solids and 
other wastewater of the plant are discharged 
to Nandira rivulet. 


As a consequence of the discharge of 
wastewaters from all the above industries in the 
Angul-Talcher area, the rivulet Nandira has 
almost turned to an industria! drain and the 
river Bramhani, of which Nandira is a tributory, 
suffers from a considerable amount of pollution. 
This pollution effect is felt over a considerable 
distance in the downstream. Bramhani water 
is to-day even unfit for public drinking water 
supply in the downstream of Nandira rivulet as 
per the standards set by the Central Pollution 
Control Board (Class ‘C’ water). 


The Captive Power Plant (CPP) of the 
Rourkela Steel Plant in the first phase has no 


ashpond. The ash is discharged to a storm- 
water drain called Guradih Nalla which falls 
into Bramhani through a lagoon. The CPP 


Phase Il, constructed much later, has an ash- 
pond. The overflow water from this pond goes 
to Guradih Nalla. The CPP, Phase | is in the 
process of complete revamping. 


the power plant 


As already mentioned, 
belonging to the Indian Charge Chrome Ltd at 
Choudwar dry-disposes its flyash and potlution 
of any water body is not caused by the plant. 
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The magnitude ot 
flyash nuisance around coal-based thermal! 
power plants in india has already been 
described. In Orissa, no where it is more 
acute than in the Angul-Talcher area 
due to the existence of two thermal power 
plants of total installed capacity of 950MW, viz, 
the TTPS and the NALCO(CPP). Another super 
thermal power plant belonging to the National 
Thermal Power Corporation (NTPC) with an initial 
instatled capacity of 1000MW in the first phase 
which will eventually be expanded to 3000MW, 
is under construction in the area. The ash 
content of Taicher coal exceeds 40%. Thus, it 
can easily be imagined that a vast strech of 
land will be necessary for construction of 
ashponds for ash disposal. As a thumb rule 
calculation, about 1.5 acres of land, depending 
upon the ash content of the coal used, is 
necessary for construction of an ashpond of 
10m deep per 1 MW installed capacity, assuming 
the effective life of a thermal power plant as 
25 years. After an ashpond is tilled up, more 
tand becomes necessary for the construction of 
a new one and simultaneously the old ashpond 
needs rehabilitation which is not an easy task. 
If ash is not put inside ashponds and is simply 
dumped as heaps ( this is possible where the 
fiyash and the bottom ash are dry-disposed ), 
soil pollution results, because leaching from 
the heaps during rains damages all nearby 
lands. 


Disposal of Flyash. 


Land is very valuable property and its 
avaitability is becoming increasingly difficult in 
an overpopulated country like India. In order 
to save land from being sacrificed for ashponds 
or for dry-disposal of ash, it is necessary to 
make use of flyash and bottom ash for some 
practical purposes. This ash can be used for 
manufacture of bricks and cement (Puzzolana 
cement}. Itcan also be used for road making 
and reclamation of alkaline soil. If thermal 
power plants are situated near the pitheads, 
it may be possible to partly replace sand by ash 


for filling the decoaled mines. A conjunctive 
use of these methods of ash utilisation can only 
soive the problem. There is certainly a strong 
case for establishment of a large flyash brick 
manufacturing unit near Talcher. The technology 
of flyash brick manufacture has already been. 
developed and plants have come up in 
and abroad. 


india 


Environmental Problems of 
Hydro Power Stations 


Hydropower stations are generally consi- 
dered as nonpolluting industries as they do not 
discharge any process effluent or emission. 
However, there can be some contamination of 
water by oil, grease etc when it passes through 
turbines. This is usually very small and can 
be easily taken care of. But the environmental 
problems of hydroelectric projects are of a 
different kind for which they are to-day subject 
of great deal of public controversy and debate. 


When efectric power is generated from a 
natural watertall of a pereneal stream the 
environmental damage is less and such a 
project is generally not objected to by environ- 
mental activists except when the project is 
proposed to be situated in an extremely ecosen- 
sitive area as in the case of the Silent Valley 
Project of Kerala. Objections are generally 
raised if water is proposed to be impounded in a 
reservoir to create an artificial head for the 
falling water to convert the kinetic energy otf 
water to electrical energy. Such projects very 
often have multiple objectives, viz, irrigation, 
power generation and fiood control. 


Rehabilitation Problems. The immediate: 
public concern in the rehabilitation of 
persons displaced from a submergence area. 


This has understandable political fallout. 
It is often alleged that compensations. 
given to the evicted persons for loss of 
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land and properties are belated and inadequate. 
The planning of the rehabilitation colonies for 
the evacuees are, in most cases, unimaginative 
and does not take into consideration the 
sociocultural practices of the settlers. This is 
particularly true for the poor tribal population. 
Such people, not used to handling large amounts 
of cash, most often squander away the cash 
compensation received in activities like drinking 
and gambling. If we go by our experience in 
the Hirakud Project—the oldest and the largest 
River Valley Project of the State—the poorest 
section of the displaced persons of the sub- 
mergence area have been driven to destitution. 
However, the people are more conscious of 
their rights to-day than before and therefore, the 
mistakes of Hirakud operation are unlikely to be 
repeated, at least in the same magnitude. 


Diforestation & Its Consequences. Defores- 
tation caused by submergence and the 
anthropogenic activities during construction 
work and those following it, is the main ecolo- 
gical damage that is caused by a large river 
valley project. It is true that if the project 
includes irrigation, the increased area brought 
under cultivation after completion of the project 
is often more than the area that is submerged. 
This may mean direct economic gain but does 
not necessarily mean ecological advantage. 
Questions have been raised by some about the 
“net” economic gain of such projects if the 
ecological and social costs are included in the 
cost-benefit analysis. 


It has been established beyond doubt that 
massive deforestation has taken place around all 
dams in India including the catchment areas and 
there have been practically no exception to it. 
These are the areas where trees are most 
needed for the life, safety and proper functioning 
of dams. 


When a large water body is created at the 
cost of a virgin forest due to submergence, the 
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micro climate of the area is affected. Moreover, 
human activities in the area around the 
reservoir also increase at an accelerated rate 
causing further loss of forest and increased 
change of the micro-climate. Two scientists 
of the Sambaipur University have analysed the 
available climatic parameter data around the 
Hirakud reservoir for the last several years to 
see any changes [1/4]. According to their 
findings, there is a decreasing trend in the 
average annual rainfall, number of rainy days in 
a year and morning relative humidity in the 
Sambalpur-Jharsuguda area. These are signi- 
ficantly correlated with the decrease of forest 
cover. The mean minimum and maximum 
temperature, evening relative humidity and 
atmospheric pressure showed increasing trends. 
The decreased morning relative humidity, after 
the creation of a large water body, is rather 
surprising. This indicates that the vegetation 
loss could not be compensated by the reservoir 
to provide atmospheric moisture in the night 
time, because the total evapotranspiring area 
of dense multistoried forest is much higher than 
the evaporating surface of an artificial lake 
created at the cost of forests. These climatic 
trends in Sambalpur~Jharsuguda area are very 
early symptoms of a possible desertification 
process. It must, however, be admitted that 
while the loss of forest area does adversely 
affect the microclimate of an area by the way 
of decreasing precipitation etc, the trends of 
global climatic changes in recent years also 
influence the ctimatic conditions of a locality. 
Loss of genepool as a consequence of 
deforestation of a virgin forest is an important 
ecological cost which is often not properly 
Preservation of genetic diversity 
is an essential requirement for sustained 
evolution in nature. ({t is also necessary for 
hybridisation of different species of plants and 
animals for development of hybrids of desirable 
characteristics through genetic engineering. 
It is not known what genetic resources we have 


appreciated. 
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fost in the past during execution of ditferent 
projects. One thing is however possible that 
we have either lost or in the verge ot losing a 
variety of wild rice that were native to the 
Koraput District which. according to some 
scientists, is the centre of origin of cultivated 
rice. Orrca glaberima, the West African variety 
of rice and varieties of rice resembling the 
temperate Japonica type have been collected 
from various parts of the Koraput district [75]. 
The biosphere of Orissa is rich in genetic 
wealth and contains some unique species which 
are not found elsewhere. A thorough survey ot 
the genetic wealth of an area should be done, 
as a part of environmental impact assessment, 
before deciding to take up any large develop- 
mental project. 


Dam Safety. The safety ot the dam in 
any hydro project is of primary concern to the 
engineers. The Tehri Dam in Uttar Pradesh, 
under construction in the foothills of Himalayas, 
is seriously objected to by some environmental 
activists mainly on the above grounds. Although 
safety aspect in one of the primary tactors that is 
taken into consideration in designing engineering 
structures including dams, there are many 
instances of reservoir induced seismicity (RIS), 
that is, earthquake tremors caused by large 
mass of water in reservoirs. About 600 well- 
known cases of RIS all over the worid have been 
recorded. 


In January 1986, a series of 
shocks affected parts of 


earthquake 
Bramhani valley, 
specially around Talcher and Parajanga and to a 
lesser extent, in Rengali and Deogarh area. 
There were minor damage to some buildings 
and hutments which caused some scare amongst 
the people. A normal earthquake is unlikely 
in the area considering the seismic zone to 
which the Bramhani valley belongs. The earth- 
quake could have been due to artificual causes. 
The Rengali dam was filling for the first time 
at the time of occurence of the earthquake. The 
area near the dam has a weak tectonic set-up 
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as it lies along the contact of the older Archean 
rocks and the much younger coal bearing 
sedimentaries, Thus, the rapid filling of water 
in the large reservoir behind the dam could 
have brought imbalances in the geo-tectonical 
set-up leading to shocks. The active under- 
ground mining activities in the Talcher coal 
beit—very close to the dam—might have been 


responsible tor the mild earthquake. It is 
difficult to pinpoint the exact cause of the 
earthquake. {ts timing coinciding with the first 


impoundment of water in the dam, could have 
been accidental. Nevertheless, it will be 
unwise not to take a serious note of the 
incidence, particularly when much larger mining 
activities are projected in 
coming decades. 


the area in the 


RURAL ENERGY SCENARIO 


The foregoing discussions mainly refer to: 
the commercial energy status of the State. 
The picture is quite dismal. The real crisis, as 
already mentioned in the “introduction’’ section 
is in the rural sector where the main energy 
sources are traditional and noncommercial 
such as firewood, agricultural and forest 
residues, animal dung, solar, animal power etc. 


Unfortunately, almost for {two decades of 
our planned development activities, we had 
totally neglected our main rural energy sources 
in taking into consideration our plan portfolios. 
in 1965, the Government of India conducted a 
Survey of alf energy sources and brought out a 
report on energy situation pertaining to India in 
which fringe references were made on rural 
energy sources. It was only in 1970's, the 
energy Crisis of non-commercial sources gained 
some significance in the energy planning of the 
country foliowing revealation made in several 


studies [/6]. It was realised that not only 
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there is an acute shortage of fuel resources 
in the rural area, huge wastage of available 
resources owing to ignorance and inefficient 
cooking gadgets aggravate the problem. 


In the Sixth Five Year Plan period, small 
steps towards solution cf rural energy problems 
were initiated. The plan document proposed an 
Integrated Energy Planning Programme on pilot 
scales that would provide a mix of energy 
options for meeting the diverse energy needs 
in different rural areas by the most cost 
effective methods. For this purpose, the IREP 
projects were initiated in 1981. The main 
thrust was in promoting renewable sources of 
energy like wind, sun rays, biomass etc. and 
also improved cooking gadgets and other 
household implements. During this period the 
major effort was made towards developing the 
the design of the IREP projects at the block 
levels and evolving institutional mechanisms 
at the state levels. The real execution of the 
programmes in the different states and union 
territories started only in the Seventh Plan 
period, A very very late start in tackling a 
major national problem in deed. Research and 
development for meeting the rural energy 
needs were also promoted during this plan. 


The Urjagram Programme. The programme 
of decentralised integrated village level energy 
projects, called thew Urjagram Programme”, 
was conceptualised in the Sixth Plan and carried 
out in the Seventh Plan. In many identified 
villages, called the “Urjagrams”’, a mix of 
technologies has been used to harness the 
locally available energy resources such as 
bioenergy, solar energy, wind energy etc. 
The choice of energy devices is made on the 
basis of surveys of energy consumption 
pattern, actual needs and local energy 
resources for a given location. 


The Urjagram Programme is included in the 
new 20 Point Programme (1986) and 5000 villages 
are proposed to be progressively set up in 
co-operation with various central and state 


agencies. The state agency in Orissa which has 
taken up this work is the Orissa Renewable 
Energy Development Agency (OREDA). Asa 
first step, at least one Urjagram project was 
proposed to be taken up in each parliamentary 
constituency during the Seventh Plan period. 


The Urjagram project is initiated in a village 
after a thorough energy survey is made to find 
out the actual needs and available local resour- 
ces and to make the proper choice of hardware. 
The state-wise break-ups of energy surveys 
made in villages and the Urjagram projects 
implemented as on 31.8.88 are given in Tables- 
12 and 13. 


TABLE 12 


State-wise Break-up on Energy Surveys 
(as on 31.1.88) [/7] 


StatejUT Completed Under 
Implementation 
Andhra Pradesh 52 52 
Bihar 14 108 
Gujarat 43 40 
Haryana 8 ee 
Himachal Pradesh 2 — 
Karnataka 2 — 
Kerala — 25 
Madhya Pradesh 47 16 
Maharastra 36 99 
Manipur 3 i 
Orissa 26 54 
Punjab 5 50 
Rajasthan 1 80 
Tamil Nadu 35 79 
Uttar Pradesh 281 184 
West Bengal 12 51 
Delhi 6 6 
Total : ˆ ୨573 ୨୫44 
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TABLE 13 


State-wise Break-up of Urjagram Projects 


(as on 31.1.88) [77] 
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It is clear from the perusal of the tables 
that the 


Urjagram 


target of establishing at least one 


project in each parliamentary 


State/UT Completed Under constituency by the end of the Seventh Plan is. 
nO re a implemen pu on very unlikely to have been achieved. 

Andhra Pradesh 3 3 

ନ ) fE Use in Villages 

Delhi 3 5 Pattern of Energy in g 

Gujarat 1 10 

Madhya Pradesh 5 9 If we look at the relative proportion. of the 

Maharastra 1 23 commercial and non-commercial energy use in. 

” the whole country (Table 14), the proportion of 

Rajasthan — | | i 

Tamil Nadu 2 non-commercial energy use is still substantia! 

Tripura 2 — although it is steadily decreasing. The non- 

Uttar Pradesh 20 56 commercial energy is aimost exclusively used: 

West Bengal a ud in rural areas and mostly for domestic purposes. 

Total : 42 124 (Table 15). 
TABLE 14 


The Consumption of Commercial & Non-commercial Energy in India [/8, 19] 


Year 1960-61 1970-71 1980-81 
Total Commercial Energy 101.2 197.3 315 
Tota! Non-commercial Energy 145.5 172.2 240 
In Percentage 

Tota! Commercial Energy 41 53.6 56.7° 
Totaf Non-commercial Energy 59 46.6 43.3: 


Remarks : 1. 


Relative share calculated using coal replacement for aggregation. 


2. Share of non-commercial energy will be higher if coal equivalent measure is taken’ 
(as it does not take etficiency in use factor) 


3. Contribution from drought animals not included. 


——— rrr epee eer ere reer 
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TABLE, 15 


Share of Commercial and Non-commercial Energy in Rural India [1/9] 


Rural Energy Use 


Household (cooking) 2 
Household (Lighting) 100 
Agriculture 23 
Industry = 
Transport — 
Note : Based on a study report of 1976 


Systematic study of the energy use in the 
villages of Orissa has not been made. Recently, 
however, the Operation Research Group (ORG) 
and the Development Alternatives (DA) have 
completed survey on energy needs of the 
Banspal block of Keonjhar district and the Jatni 
block of Puri district respectively [20, 2/]. The 
OREDA, as already mentioned, has surveyed 


Energy Source 
Commercial (4%) 


Share in Total 


Non-commercial! (4%) Energy 
98 64 
— 4 
77 22 
100 3 
100 3 
Total 100 


pattern in two categories of area, viz, tribal and 


plain area, can be separately assesed, The 
standard of living, literacy, cultural practice, 
cropping pattern, irrigation level, industrial 


status, extent of electrification and above all, 
the available forests in the two categories of 
area are different and therefore, the pattern of 
energy use is also different. Tables 16 and 17 


the energy needs of some villages under the 
After analysis of the 
energy consumption 


Urjagram programme. 
available reports, the 


give the per capita consumption of different 
fuels by the rural folks in tribal and plain areas 
respectively. 


TABLE 16 


Annual Per Capita Consumption of Fuel in a Tribal Block of Orissa [/9] 


Sector 


Annual Per Capita Consumption of Fuel 


Firewood (kg) Dung Cake (kg) Kerosene (lity Coal (kg) Electricity 
(KWH) 
error aanneneaaaenananaaaee eae eee 

Household 1,010 — 4.08 — 1.10 
Industrial 7.22 — 0.01 0.10 1.35 
(including artesanal group) 

Commercial 20.10 — 0.12 0.20 — 
(market, tea shop etc) 

Community Activity 16.43 — 0.15 — — 


(including community centre, 
health centre, ashram school etc) 


Agriculture 


Transport 


Total: 


(37 man-days per acre and 23.5 bullock-days per acre being 
utilised depending on the cropping pattern. Over 8,450 pumpsets 
operating in the tribal area) 
(Agriculture inputs over 95% and agriculture produces over 80% 
are carried by farmers themselves. Balance by other modes of 
transport like bullock carts) 


1,055 


0.30 2.45 


+ 2.95 for 
Li pumpsets 


Negligible (although 4.36 


on an average 680 kg 
wet dung is available) 
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TABLE 17 


Annual Per Capita Consumption of Fuel in a Block in the Coastal Plain of Orissa [/9] 


Sector Fuel- Dung Agro- Coal LPG Kero- Diesel Electricity 
wood Cake waste (kg) (kg) sene (lit) (KWH) 
(kg) (kg) (kg) (lit) 

Household 365 71 17 4.5 — 7.5 — 20 

Agriculture — — — —— a = 0.4 8.2 

(approx 35 man-days/acre and 

15 bullock-days/acre utilised) 

Transport — — — — — — 0.2 — 

(human and animal power 

utilisation not assesed) 

Commercial & Industria! 4.43 — — 2.45 0.02 = 2.0 


{including institutional need) 


Total 369.4 71 


Perusing the two tables it becomes apparent 
that per capita fuel availability in tribal areas is 
more than in the coastal plains. ttis unders- 
tandable because some forest lands are still 
available in the tribal tracts, whereas the 
coastal belt is almost deforested except in few 
pockets. A substantial portion of the energy 
need of the coastal area inhabitants, therefore, 
comes from animal wastes (dung cake etc) and 
agro-wastes (leaves, straw etc). 


It may be pointed out that the actual energy 
use in the villages is much jess than that can 
be estimated from the calorific values of the 
fuels because of their very inefficient use in the 
households. For example, only about 14 of 
energy is actually utilised if kerosene is used 
for lighting purpose {22]. The traditional! chuthas 
(hearths) used by village foiks for cooking with 


fuelwood often have energy conversion efficiency 
as low as 5-84. 


eterna Pee ete PEE 


17 6.95 — 7.52 0.6 30.2 


Conclusion 


In brief, the following conclusions can be 
made about the rural energy scenario in Orissa 
from the available scanty survey reports which 


.are quite consistent with the generalised idea 


gained by our abundant 


villages. 


experience in the 


— The villagers derive their energy require-. 
ment predominantly from “local sources’’, 
biomass and animal (including human) 
power being the main energy sources. Ina 
way, an Indian village can be considered as 
an independent eco-system. 


— The massive Rural Electrification Programme 
carried out at enormous cost of money- 
mostly borrowed money-has only touched 
the fringes. 


— The maximum energy use is for domestic 
purposes where firewood is the main fuel. 
This has resulted in a tremendous pressure: 
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on the forests. Energy consumption has 
decreased where there is a depletion of 
forest cover. 


— The cooking devices and most other tradi- 
tional gadgets used in the households have 
very poor energy conversion efficiency. 
Upgradation of their efficiency should be 
an integral part of our energy policy. 


— Interestingly, fuel consumption in more 
literate and prosperous villages in the 
coastal plains is less than that in the poor 
tribal tracts. This once again points out 
that energy use need not be the true index 


of prosperity. 


BIOMASS SOURCE OF ENERGY— 
THE NEGLECTED RESOURCE 


Biomass refers to substances whose origin 
can be traced to photosynthesis. Biomass fuel 
includes fuelwood, animal and domestic wastes, 
agrowastes etc which are the traditional! 
sources of energy. This fuel is renewable. 
The fossil fuels, though strictly speaking should 
also be called biomass fuels as they are 
products of biomass degradation over millions 
of years, are not renewable on the time scales 
of interest. These fuels are, therefore, not 
regarded as biomass fuels. 


Biomass is the main source of energy in 
rural India and rural Orissa. It will continue to 
be so in the foreseable future. 


Fuelwood/Firewood Source 


Firewood still continves to be the main 
source of energy for cooking purposes in the 
rural areas. It is also used in many village 
industries like brick kilns, pottery making, black 


smithy etc. Besides, shortage cf bamboo has 


forced the paper and board industry to partly 
substitute bamboo with hardwood. 


Assuming that the average fuelwood require- 
ment of a rural household is 2 quintals per 
month (which is actually a gross underestimate 
vide Tables 16 and 17) and about 20 lakh 
households in the State (out the total of about 
35 lakhs) use firewood as fuel, the total annual 
requirement would be 20 x 2 x 12 = 480 lakh MT 
for cooking only). Fuelwood requirement for 
other purposes, including hardwood used by 
paper and board industries, can be guess- 
estimated as 4 lakh MT per annum. Thus, the 
minimum annual requirement of fuelwood in 
Orissa works out to be 48 + 4 = 52 lakh MT. 


The Forest Department of Orissa sells 
fuelwood and timber from forests by the depart- 
ment. The official records of the Forest 
Department show that 48 to 75 lakh cubic 
metres (cum) in stacked volume of fuelwood is 
collected and sold by the department from the 
State forests [23]. For our purpose of calcula- 
tion, we can take that 65 lakh cum as the 
typical! annual production of fuelwood by the 
State Forest Department. This is equivalent to 
3.6 lakh MT of fuelwood. Besides collecting 
and selling firewood, the Forest Department 
also leases forest land to tenants by annua! 
permits for collection of wood. Itis estimated 
that about 2 lakh MT of firewood is collected 
annually by tenants with annual permits [24]. 
Thus, about 3.6 4+ 2.0 = 5.6 lakh MT of fuelwood 
is “officially” produced per annum from our 
forests against a minimum demand of about 
53 lakh MT. In such a demand-supply Situation, 
itis quite expected that a large scale illegal felling 
of trees will take place resulting in widespread 
deforcstation. 


Degradation of forests and the consequent 
scarcity of firewood has resulted in gradual 
switching over to the use of dry leaves, twigs, 
agro-residues etc as fuel. This practice has got 
some adverse environmental impacts because 
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tallen leaves, lett-over agro-residues etc. 
normality rot in the soil and provide soit humus. 


Massive afforestation programme has been 
taken up recently by the different wings of the 
Forest Department, viz, terretorial wings, OPDC, 
OFC, SFP (SIDA), SFDC etc., to make up the 
forest loss and to mitigate the fuel crisis. 


Improved Chulha Programme : The low 
efficiency of the traditional chulha can be 
increased to 20—254 from the existing 5—8% by 
some simple modifications in the design to 
ensure greater combusion of wood, maximum 
heat utilisation and minimum heat loss. Many 
such improved chuiha models, both fixed and 
portable types, have been developed to suit to 
different family sizes, On an average, the unit 
cost of a tixed type improved chulha is of the 
order of Rs. 40/- to Rs. 50/-. 


The Department of the Non-conventional 
Energy Sources(DNES) of the Government of 
india has taken up the programme of develop- 
ment, popularisation and propagation of 
improved chutlhas through the State Governments 
and agencies, voluntary organisations etc. in the 
Seventh Plan as a part of the new 20-Point 
Programme and the Minimum Needs Programme 
of the government. The work is carried out by 
the Orissa Renewable Energy Development 
Agency(OREDA) in this State. 2.4 lakhs of 
such chulhas were targeted to be sold to house- 
holds in the State by the end of the 7th Plan 
(national! target 40 lakhs approx}. Though 
the exact achievement figure is not known, but 
it is likely that the target figure has been 
exceeded. This, however, does not reveal how 
many of such chulhas are in actual use. The 
figure of chuthas sold or distributed through the 
District Rural Development Agencies (DRDA's) 
does not reveal the ground reality. Nevertheless, 
the efforts ot OREDA are worth encouraging. 
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According to a study, an improved chulha,. 
if used properly, can save as much as 1000kg. 
of wood per year [25]. The actual energy saving: 
is, however, dependent on many variables like 
less than optimum use of the chulha, more than 
optimum fuel utilisation, different types of fuels. 
used, cooking habits, user's sensitivity to fuel 
saving etc. Considering the above factors, the 
actual saving of wood ( or wood equivalent ) per 
improved chulah installed may be around 700kg 
per year or even 500kg to be very conservative. 
Assuming about 75% of the targeted number of 
such chulhas are in actuat operation to-day (about 
1.8 lakhs ), the firewood saved per annum is 
1.8 x 500 lakh kg = 0.9 x 105 MT. Further,. 
assuming that the average firewood yied per 
tree is 0.5MT, the number of trees saved in. 
Orissa per annum due to installation of improved’ 
chuthas is 1,80,000 approximately. Generally a 
tull grown forest has about 800 trees per 
hectare. Thus, the forest area saved per year 
by the improved chulha programme is 
1,80,000 —~ 800 = 250 hectares. Hypothetically 
speaking, if out of the total about 35 lakh 
families in Orissa, 20 lakh families use improved 
chulha (disregarding the urban population and 
the rural population which may not be interested 
in the improved chulha because of availability of 
alternative cooking gadgets or for other reasons), 
the annual firewood { or wood equivalent ) saving 
will be 10 lakh MT which is equivalent to 20 lakh 
trees or 2,500 hectares of forest land 7 In terms. 
of electrical energy equivalent, the amount will 
be about 46 x 108 KWH or 4,680 MU: This is 
nearly equal to the total! energy capacity of all 
our existing power stations, both thermal! and 
hydro, belonging to the State Electricity Board 
({ vide Table 3 ). 


The improved chulhas are sold to individual. 
users at subsidised rates. If good quality 
chuilhas are provided to all the 20 lakh house- 
holds at full subsidy, the total cost to the 
exchequer would be a meagre sum of Rs. 20 
crores (calculated on the basis of selling price 
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of As. 100/- per chulha). This cost is very much 
less than the cost of installation of power plants 
that can generate the equivalent amount of 


electrical energy. 


Considering the strong economic justification 
as discussed above, the improved chulha pro- 
gramme deserves a much greater attention and 
support than what it has got so far. Unfortu- 
nately, no massive programme of its manufacture 
and extension seems to be at hand. OREDA, 
which is entrusted with the work, is a small 


government agency operating within the 
constraints of government rules, checks and 
balances. 


In fact, in most other States, private/public 
companies have taken up the work of developing 
and manufacturing various types of improved 
chulhas. Rapid propagation of use of such 
chulhas requires its large scale manufacture 
and full participation of all sectors of the society. 
The programme, in the true sense, should be a 
“people's programme"’. 


Gasification of Dry Biomass 


Dry cellulosic organic matters can be gasi- 
fied through thermochemical reaction to yield 
combustible gases. Gasification is accomplished 
by heating the biomass char under pressure in 
the presence of air (or oxygen) andjor steam to 
get gasifier’, synthetic”, “water” or 
“producer” gas [26]. Different fuels are obtained 
in different conditions of gasification and they 
are different in their compositions and calorific 
values. The combustible gases produced after 
gasification are mostly carbon monoxide and 
hydrogen and in some cases, a little of methane. 
These gases have high calorific values and 
therefore, are good fuels. The noncombustible 
components are mostly carbon dioxide formed 
in the gasification reaction and unreacted 
oxygen, nitrogen (from air) and steam. Their 
proportion is kept sufficiently less to maintain 
good efficiency of the fuel gas. 
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Biomass gasification can provide high grade 
energy, both eftectricity and mechanical power, 
at a reasonable cost. {It can also offer options 
for both céntralised and decentralised power 
supply systems, though decentralised system is 
more logical. Apart from normal fuelwood 
many agro-residues and agro-industrial wastes 
like maize cops and stalks, cotton stalks, jute 
Sticks, rice husks. bagasse etc can be gasified. 
Forest wastes like dry leaves, fallen twigs etc 
can also be feedstocks for a gasifier. The 
National Productivity Council's survey in the 
year 1985-86 showed that about 159 lakh tons 
of crop residues and about 16 lakh tons of agro- 
industrial wastes are generated annually. Out 
of these, about 45-50 lakh tons of residues and 
wastes are suitable for gasification [27]. 
However, these agro-residues and agro-industrial 
wastes are spread over and their availability 
varies with the season. Their collection and 
transport to gasification plants are the main 
economic constraints. Thansportation of bri- 
quetted or pelletised biomass can be more 
economical. Small sized briquetting/peltetising 
machines have been developed. 


Small decentralised gasification units may 
have some economic viability. The technotogy 
of gasification is becoming more and more 
efficient and economical day by day. According 
to an estimate made by Sri T. K. Hazra, Project 
Engineer, OREDA, if only 10-15 lakh tons of 
agro-residues or agro-industrial wastes are 
made available for gasification, in principle, the 
total energy requirement for irrigation in the 
State can be met [27]. The mechanical energy 
required for running agricultural pumps can be 
directly and easily derived from the gasification 
process. Smaltl power generation plants based 
on the gasification of biomass have been 
established in states like punjab, Guijarat etc on 
trial basis. 


One valid objection to the gasification route 
of power generation, apart from the economic 
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considerations, is that large scale use of this 
will put further pressure on our already depleted 
forest tand. Gasification plants should, there- 
fore, be designed to use the agro-residues, or 
agricultural wastes or forest wastes (e.g., dry 
leaves, twigs etc). If wood is to be used as 
feed stock, it should come from energy planta- 
tions done on wastelands and not from existing 
forests. Orissa has about 31.57 lakh hectares 
of wasteland (national figure 936.91 lakh 
hectares) out of which 4.04 lakh hectares of land 
is saline and alkaline and the rest of 27.53 lakh 
hectares of land is water eroded [7]. As per the 
estimate of the DNES, about 1,000 hectares of 
land with energy plantation can produce 3MW 
energy besides fuel-wood and charcoal for 125-130 
families. On the basis ot this calculation, 
51.57 lakh hectares of wasteland in Orissa can 
generate 15,470MW of energy which is several! 
times more than the present installed capacity 
of all the power stations in the State. 


No doubt, the above proposition is some- 
what utopian. But there is no harm in having 
utopian ideas for ultimate objectives. 


A small begining has been made in Orissa 
on the use of engines based on gasification 
principle. The OREDA has installed,sold 3 small 
gasifier units and 2 Sterling engines in 1988-89. 


Biogas Source 


Biogas is the gas produced by anaerobic 
digestion (bacterial degradation in the absence 
of air) of organic matter. The gas consists 
of a mixture of methane and carbon dioxide 
of which the former is combustible with a high 
calorific value. For domestic and community 
use, biogas digesters with animal waste, mainly 
cowdung, as feed stock are found to be most 
viable in India. Other substitutes cf cowdung, 
e.g., water hyacinth, though possible to biodigest 
either separately or in admixture with cowdung, 
have not yet found much acceptance for various 


28 


techno-economical constraints. Nevertheless, 
the technology for biogas production and use 
from city sewage and etffluents of distillery 
industries has been well-established and has 
been practised in many places all over the 
world. One distillery in Orissa, the Aska 
Co-operative Sugar Mill, is installing an 
anaerobic digester for its effluent ; the gas from 
the digester will be used for heating its 
boilers. The following discussion confines. 
itself to domestic generation and use of biogas 
from cowdung source. 


Mainly two models of biogas plant are in. 
use, viz, the Fixed Dome type (Janata or 
Deenabandhu model) and the Floating Dome type 
{KVIC model). The maximum gas generating. 
capacity of a family type plant is 10m3 per day, 
but biogas plants of capacity 2—4m3 per day 
are most popular. A 2m3 plant daily requires 
50kg of cowdung and 50 litres of water. 
The slurry is fed into the plant where methano- 
genic bacteria digests the organic matter. The: 
optimum temperature for digestion is 30 — 35°C. 
The generated gas is collected in a dome, fixed 
or floation depending on the model, and the 
digested solid residue comes out from the 
digester as slurry which has more NPK content 
than the original dung. This slurry can be used 
as a good organic manure, even better than 
the common compost manure. 


The potential for the use of biogas plants in 
Orissa is tremendous. The cattle population of 
the State, as per the last census, is 12.9 million. 
If 4kg of wet dung is available from each animal 
(assuming about 40% collection rate because 
the animals are not always confined to the shed), . 
the total dung availability will be about 
50,000MT. This can generate 2 million cubic 
metres of gas which can easily meet the fuel 
requirement of at least 7 lakh families. 
Consequently, the demand on firewood will be 
relieved. In addition to meeting the fuel’ 
requirement, 50,000MT of dung will produce 
almost equa! amount of digested solid biomanure - 
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is done in the field levels by the DRDA's. Tech- 
nical personnel, provided by the OREDOA in the 
districts, give the technical knowhow and monitor 
the programme. Subsidy is given for construction 
of the plants. Local voluntary organisations 
are also involved. 

As per the informations available, about 
30,000 family sized biogas plants have been 


equivalent to 750—1,000MT of (nitrogen content 
of the slurry is about 1,5—23$). 


Biogas are becoming extremely 
popular in rural areas. A massive plan for 
propagation of such plants in the country has 
been launched (National Project on Biogas 
Development) by the Government of India in the 


plants 


Department of Non-conventional Energy Sources. installed in Orissa by the end of the year 
The OREDA is functioning as the nodal agency 1988-89. The year-wise figure is given in 
for the project in Orissa. The implementation Tabie-18. 
TABLE 18 
Yearwise Break-up of Biogas Plant Installations in Orissa [28] 

Year upto 1983-84 1984-85 1985-86 1986-87 
No. of biogas plants installed 2,000 1,850 5,338 4,310 

Year 1987-88 1988-89 Total 
No. of biogas plants installed 6,005 9,227 29,730 


The exact figures of the operational plants 
is not available. One can guess-estimate that, 
at any given point of time, about 10—154% of the 
plants may be non-operational. Giving 
such an allowance and assuming that each 
plant, on an average, gives 3m3 of gas per day, 
the total daily generation of the gas from the 
existing plants will be nearly 80,000m3. One 
cubic metre of biogas, being used for two hours 
of cooking, replaces 3-3.5kg of fire-wood. The 
total saving of fire-wood per day by all the plants 
works out to be 250MT approximately (0.9 lakh 
MT annually). 


The installation of biogas plant is, however, 
not without any problem. A family size plant 
can become viable, if at least 4-5 cows/buffaloes 
are available for supply of dung. Not more than 
104 of our rural population have such bovine 
holdings. According to the critics, the gains of 
biogas technology gravitate towards the rural 
rich thereby creating a greater disparity of 


wealth in the rural areas. Some of the technical 


problems of 
biogas plants are as follows [28]. 


operation and maintenance of 


The rate of gas generation is temperature 
dependent and therefore, the gas yield is 
less in winter months. 


A steady supply of dung is necessary. 


The digested material coming out of the 
pliant, though rich in plant nutrients, is in 
the slurry form which is difficult to handle. 


Some common defects often noticed in the 
plants are : leakages in the domes (Janata 
model) and the gas holders (KVIC model), 
defects in the inlet and outlet tanks, 
leakages in the pipes and valves, carbon 
accumulation in the burner, collapse of the 
partition wall in the KVIC mode! etc. 

These problems are, however, not unsur- 
mountable. 
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Community biogas plants in an integrated 
community can not only meet its energy needs 
toa large extent for cooking, lighting, water 
lifting for irrigation etc, but also give many 
social and ecotfogical benefits. This has been 
experimented in many pilot projects. 


During the year 1985, a 45m? biogas plant 
was established in Tundapalli, a tribal village in 
Koraput district. Subsequently, two more 45m3 
plants were added. The total 3 number of plants 
generate 22.5KW electricity for 50 number of 
street lights and light to 213 number of houses. 
Besides, cooking gas is provided to selected 
20 houses. The following social benefits were 
observed soon after the above installations 
were made [29] 


— Educational activities improved. Children 
who were forced to help their parents in 
their livelihoods during daytime, started 
going to night schools. Night schools also 
started aduit educational activity. 


— Availability of light in the night increased 
working hours giving an economic boost. 
Previously villagers were going to sleep 
immediately after sunset. 

— Training centre for teaching 
young girls during evening 
opened. 
so far. 


tailoring to 
hours was 
About 30 girls have been trained 


— Availability of biogas waste slurry brought 
in changes in the agricultural practice. 


— Various cultural activities started during the 
night time. Introduction of TV and cinema 
increased the horizon of knowledge. 


— Clean and potable water was made availa- 
ble for the first time. 


— Alcoholism was reduced to a large extent. 


Till to-day, the OREDA has been able to 
construct more than 12 community biogas 
projects. A community biogas plant using the 
human night soil as feed stock has been 
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installed by the Public Health Engineering 
Department in a harijan bustee of Puri town [30]. 
Apart from improving the sanitation, the project 
has given many other benefits to the slum 
dwellers. 


Conclusion 


The foregoing discussions bring home the 
point that biomass source of energy, which is 
renewable, it properly harnessed and managed, 
can go a long way in mitigating our energy 
problems, particularly in the rural areas. But 
this calls for an entirely new outlook on energy 
planning and a radical change in the organisa- 
tional set-up. Micro level planning, implemen- 
tation mechanism at grass root tevel and 
development of mass awareness with full 
participation of the people are pre—~requisites 
for an effective energy management in rural 
Orissa. 


OTHER RENEWABLE ENERGY SOURCES 


Apart from biomass energy, the‘ other 
renewable energies are solar energy, wind 
energy, tidal energy, geothermal energy, hydro 
energy etc. Of these,the status of the last one in 
Orissa has already been discussed. A modest 
begining has been made on the use of solar 
energy and wind energy in Orissa by the OREDA. 
However, installations of power stations harnes- 


Sing these energies have not yet become very 
cost-effective. 


Solar Energy 
In our daily life we make use of solar energy 


in activities like Sun-drying of clothes, food 
grains etc. But the use of solar energy for 


Digitized by srujanika@gmail.com 


generation of electricity and heat has attracted 
attention only in the recent years. The present 
approximate installation cost of a photo-vottaic 
System (generation of electricity from light) is 
Rs. 30,000/- per KW (including expenditure on 
demonstration, field testing, installation and 
commissioning) which is high [37]. But the 
cost is expected to come down with research 
and development and bulk production. In remote 
places where electricity from the grid cannot be 
taken, photovoltaic system may be suitable. 


Orissa receives solar radiation which, on an 
average, amounts to 5 KWH / m2 / day approxi- 
mately for adout 272 sunshine days in a year 
and about 8-10 sunshine hours per day [32]. if 
this energy is economically harnessed, there 
will be plentiful of energy available for all our 
needs in any foreseeable future. 


Unfortunately, with the present level of 
technology, large scale use of solar photo- 
voltaic power is cost-prohibitive. 


In spite of the constraints of cost, a number 
of solar PV lights have been installed by the 


OREDA in the State as given in Table 19. 
TABLE 19 


Solar PV Lights Installed by OREDA [32] 
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20W, 3-hr 20W, 6-hr 4 x 40W, 4-hr 
Year Operation Operation Operation Commu- 
SPV Light SVP Light nity SPV Light 
1986-87 2୫5 11 5 
1987-88 4 109 8 
1988-90 — 118 5 
Total 29 238 18 


Use of solar cookers and water heaters has 
been promoted by the OREDA. In these gadgets, 
sun rays are concentrated on a smal! area by 


use of reflectors. Further, the area is painted 
black to absorb heat to the maximum extent. 
Such gadgets have not yet become very popular 
in the households because of their cumbrous 
Size, slow rate of heating etc. Nevertheless 
they can be good standby arrangements. 


Wind Energy 


Orissa has tong coastline of 482km. In the 
coastal belt, the wind speedis generally high 
and there is a good scope of harnessing the 
wind energy. Besides the coastal belt, there are 
also a few places where the local terrain helps 
to have a good wind speed. 


The OREDA started the wind monitoring 
programme in 1986 in the State with an objective 
to assess the potential! for utilisation of wind 
energy. Wind speeds ata few representative 
sites, e.g., Chandipur, Paradeep, Puri, Gopalipur, 
Chatrapur, Kaipadar etc, have been measured 
in detail. It was observed from the study of the 
wind speed that wind pumps can operate for 
drawing water for 70-754 time during the year 
in the coastal belt using the popular 12PU500 
type models. The mean annual wind power 
density along the coastal belt was noted to vary 
between 150-200 Wm—?2. In Puri and Paradeep, 
in particular, there is a good wind power 
potential exceeding 1,000 KWH m2. 


The OREODA has installed 295 numbers of 
wind pumps of 12PU500 type in the State till the 
end of 1988-89. These pumps have a cut-in 
speed of 8 kmph and cut-off speed of 36 kmph 
and are capable of lifting water from a depth of 
25ft and discharging 6,000 litres of water per 
hour at a wind speed of 10 kmph. These mills 
are particularly suitable for small sized farms 
like vegetable gardens. Each such windmill 
costs about Rs. 18,000,- but are supplied to 


users at a subsidised cost of Rs. 3,000°- 


only [33]. 
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SUMMING UP 


For centuries or even: milleneums, Indian 
villages had been self-reliant in their energy 
needs. This picture has not changed much. 
As Table 15 indicates, even to-day 984 of house- 
hold cooking needs and 774 of agricultural 
needs in our villages come from non-commercial 
and traditional local energy sources albeit with 
much greater difficulties to the villagers them- 
selves and with serious environmental costs. It 
has been made abundantly clear in the foregoing 
discussions that, with much less investments 
in the rural sector, we can get very good return 
in energy by the way of increasing the produc- 
tion of biomass and efficient management of its 
use. Thus, in terms of cost-benefit ratio, 
investment in biomass energy production is 
more economical! and environmentally compatible 
than investment in the conventional power 
generation sources like thermal and hydro 
electric power projects. 


This is not to say that thermal and hydro 
power stations should not be established or 
expanded, because only such power stations 
can provide energy to our industries and cities. 
But such projects are definitely costly. It is 
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seen that it is already beyond our means to: 
meet our existing and immediate future demands 
of etectricity from thermal and hydro power 
stations alone. In such a situation, one thing 
that can at least be done on priority basis is to 
save electric power by curbing unnecessary use 
and reducing wastage by using more energy 
efficient gadgets and revamping the transmission 
and distribution system. Capitaf demands for 
such actions are likely to be less than for 
installation of more power generation units. 
Simultaneously, the existing power generation 
units should function more efficiently. Going 
in for a large scale rural electrification (from the: 
grid) programme, by sinking a lot of money, 
until village folks themsetves are ready for their 
use and when much cheaper energy sources 
can be made available to them, does not make 
much economic sense. 


Fortunately, realisation for a new outlook 
for energy management has come of late to our 
policy makers. The Department of Nonconven-. 
tional Energy Sources (DNES) has prepared a 
perspective plan document in 1987 for develop- 
ment of nonconventional! energy sources till the 
end of the century [37]. Table 20 gives the 
detaiis of the plan. 


TABLE 20 


Plan-wise Break-up of Energy Generation/Saving from Non-conventional 
Energy Sources in MTCR [37] 


St. Source 


7th Plan 8th Plan 9th Plan Total! 
No. _ (1985-90) (1990-95) (1995-2000) 

1. Power from.Biomass 0.515 6.189 24.236 30.94 
(100) (1,200) (4,700) (6.000) 

2. Power from.Wind 0.26 1.88 7.28 9.42 
(140) (1,000) (3,860) (5,000) 

3. Power from Solar System 0.11 0.83 2.84 3.78 
(60) (440) (1,500) (2,000) 

4. Power from Smal. Hydro 0.824 2.06 5.356 8.24 
(200) (600) (1,200) (2,000) 
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Sli. Source 7th Plan 8th Pian 9th Plan Tota! 
No. (1985-90) (1990-95) (1995-2000) 
5. Improved Chulhas 11.97 23.94 43.89 79.8 
(15) (30) (55) (100) 
6. Biogas Plants 3.99 15.96 27.93 47.88 
(1) (4) (7) (12) 
7. Energy Plantation 4.75 14.25 28.5 47.5 
(0.25) (0.75) (1.5) (2.5) 
8. Sewage Sludge 0.026 0.078 0.156 0.26 
(5) (15) (30) (50) 
9. Solar Thermal Systems 2.0 6.0 12.0 20.0 
10. Photo-voltaic Pumps 0.008 0.024 0.048 0.08 
(1.5) (4.5) (9) (15) 
11. Windpumps 0.003 0.006 0.012 0.021 
(5) (15) (30) (50) 
12. Small Battery Chargers & Stand 0.004 0.012 0.024 0.04 
Alone Systems (1) (3) (6) (10) 
13. Energy from Distillery 0.153 0,44 0.946 1.539 
(14) (40) (86) (140) 
14. Energy from Municipal Solid Waste 0.067 0.201 0,402 0.67 
(16) (48) (96) (160) 
Total : 24.68 71.87 153.62 250.17 


MTCR = Million ton coal replacement. Values in the parentheses stand for power generation 
capacity in MW except for serial nos 5, 6 & 7. Improved chulhas and biogas plants are given 
in million numbers in the parentheses. Energy plantation is expressed in million hectares 


in the parentheses. 


It is expected that, by the turn of the share for meeting the proposed targets of 


century, nonconventional energy sources will installation nonconventional energy sources in 
represent about 204% of the level of energy the different plans is given in Table 21. 
demand. The total cost and the Government 


TABLE 21 


Required Cost and Government Share for Proposed Targets About 
Non-conventional Energy Sources [3/] 


Plan Perlod 7th Plan 8th Pian 9th Pian Total Period 
(1985-90) (1990-95) (1995-2000) (1985-2000) 
re ee ee er Cee i enn i re ei 
Total Cost ( Crore Rupees ) 2,664.38 11,438.5 29,426.5 43,529.38 
Govt. Share ( Crore Rupees ) 1,424.53 4,035.4 6,319.9 11,779.83 
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The projected programme of the DNES 
appears ambitious and utopian. It is for the 
political teadership to be prepared and receptive 
to such unconventional! vision on energy 
planning to take bold initiatives. The administra- 
tive machinery, which is perhaps already out of 
tune to meet the present day demands, needs 
to be revamped with a total change in outlook 
and working procedure to take up the type of 
work conceptualised by the DNES. {It must 
develop adequate mechanism for simplification 
of the procedure and ensure active participation 
of the people. Without these pre-requisites, 
perhaps al! the reports prepared by the experts 
for the DNES projections, will remain coffined 
in the heaps of our office files and will not be 
translated to action in reality. 
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APPENDIX 


TABLE 22 


Conversion Tabie ( Coa! Replacement & Heat Contant ) for Different Fuels [76] 


Fuel Unit Coa! Heat 
Replacement Content 
(kg) (kcal) 
Kerosene 1 lit 2.10 8,547 
Electricity KWH 0.70 861 
Firewood 1kg 0.70 4,700 
Twigs & 
branches 1 kg 0.61 3,500 
Agro-wastes 1 kg 0.61 3,500 
Dung cake 1 kg 0.30 2,444 


Source : NCAEP, Domestic Fuel Survey with Special Reference to Kerosene, 
Appendix 1, Vol 1, p 293. 
& NCAEP, Report on Rural Energy Consumption in Northern India, 
Appendix 4 & 5, p 121. 
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LIST OF PUBLICATIONS & REPORTS 
OF THE ORISSA STATE (PREVENTION & CONTROL 
OF POLLUTION) BOARD, BHUBANESWAR 


Priced Publications Price (Rupees) 
1. Control of Pollution of Industries in Orissa (Vol. 1) 25 00 
2. —do — (Vol. Il) 25 00 
3. —do — (Vol II) 50.00 
4. — do— (Vol. 1V) 40.00 
5. —do— (Vol. V) 50 00 
5. — do — (Vol. VI} 50.CO 
7. — do — (Vol Vil) 50 00 

{These volumes contain various provisions of acts. rules. atandards, notifications 
etc.) 
8. The Bhopal Tragedy— Analysis of Related Issues 06.00 
9. Standards of the State Board (Vol. I) 20.00 
10. —do — {Vol tl) 20 00 


(These two volumes give the notified standsros of industrial effluents. emissions, 
sewage. ambient air etc.) 


11. State of Environment in Orissa (Vol. 1)— Water Resources 50 00 
12. — dJo— (Vol Il) — The Atmosphere 50 00 
13. —do — (Vol Il} — Industry 50 00 


(These three volumes give comprehensive repcrt of the state of the different 
components of environment of Orissa —mcre volumes are under prepsration ) 


Al! books can be obtained by payment in cash in the Boesrd'’s cffice or by remitting 
demand draft on any Bank at Bhubaneswar in favour of Member Secretary. Orissa 
State Pollution Control! Board, Bhubaneswar. Additional amcunt of Rs. 10.CO 
will be cherged for outstation drafts. 


୍ୃତ ସଂ ତ ଡଟ ତ ସଂ ପୁଟ ୍ୃଟ ସଂ ତ ସଂ ସଂ ସଂ ସଂ ସଚ ସଂ ସତ ତ ୍ୃଂ ତ ୍ୃଂ ପୃଂ ଡଟ ପଡୁଚି ତ ତ ୃଂ ୍୍ୃଂ ଡଚ ରୁଚି ସଂ ତ ସଂ ସଂ ସଂ ତ ତ ଡଟ 


- 


J ଡଂ ଙ୍ଂ ଧୃତ ତ ୍ଂ ୍ଂ ସଂ ଡଟ ତ ୃଂ ତ 


Unpriced Reports ( not for sale ) 


1. Assesment of Water Quality of Water Bodies of Orissa (Vol. 1) 
(Water Pollution from Mass Bathing in Mahanadi at Cuttack during Kartik Purnima) 


Ee: —do— (Vol. HH) 
{ Pollution Load in Taldanda Canal } 
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